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Description 

[0001] The invention relates to a vehicle drive according to the preamble of claim 1 and to a method of operating a 
vehicle drive. 

5 [0002] More specifically, this invention relates to vehicle drive comprising an engine control that breaks the torque 
lock typically found in a transmission with engaged gears, allowing the transmission to be moved to neutral without 
actuating the clutch. 

[0003] Heavy vehicles, such as trucks typically have an engine driving the wheels of a vehicle through a multi-speed 
transmission. The transmission is moveable through several speed ratios at the control of a manual stick shift. 
10 [0004] A manual transmission typically slides toothed members relative to different gears to engage one of the gears. 
To complete a shift, the operator must first typically move the gear that is presently-engaged out of engagement to a 
"neutral" position. In the "neutral" position, the transmission does not engage any gear, and thus rotational drive is not 
transmitted to the transmission output shaft from the engine shaft. 

[0005] This movement from an engaged position to a neutral position occurs while drive is being transmitted. The 
15 toothed member moves to effect this change. When the transmission is engaged and rotational drive is being trans- 
mitted from the engine to the transmission, there is a large torque load holding the gears and the toothed member at 
a particular axial position. This torque load makes it quite difficult for an operator to manually move the toothed member 
out of engagement. This so-called "torque lock" typically makes it impossible to move a transmission to neutral without 
somehow reducing the torque load. To this end, vehicles with manual transmissions are equipped with clutches. An 
20 operator actuates the clutch which breaks the drive transmission from the engine to the transmission. The torque load 
goes to zero, and the operator is able to move the gear out of engagement. 

[0006] In the heavy vehicle industry, the operation necessary to complete a shift between gears is relatively compli- 
cated. Typically, a driver must actuate the clutch, and then begin modifying the engine speed through the accelerator 
to synchronize engine speed to a speed necessary for the next speed ratio to be engaged. At the same time, the 

25 operator must manually move the gear shift lever to engage the gear in the proper new gear. These procedures become 
more burdensome when a driver is rapidly shifting through several sequential gear changes. 
[0007] Recently, heavy vehicles have become equipped with more and more controls that require operator-intensive 
operations. At the same time, the experience level of operators is decreasing. Thus, it would be desirable to reduce 
the steps an operator must make on a routine basis when driving. To this end, it would be desirable to allow the operator 

30 to move the gear out of engagement for a shift without having to actuate the clutch. 

[0008] US-A-4,850,236 discloses an automated shifting procedure in which no manual stick shift to change speed 
ratios in the transmission is provided. The gear ratios are changed by actuators separate from the gear shift lever. 
[0009] US-A-4 593 580 defining the closest prior art proposes a vehicle drive with an engine control achieving a zero 
torque load by measuring the actual torque, and controlling the engine to attempt to reach a zero torque load. This 

35 proposed system would be too complex to be practical. The placement of the torque meter would be costly and lead 
to frequent repairs. Moreover, an exact measurement of the zero torque value would be difficult to utilize, as it changes 
with time. Finally, this proposed system does not allow an operator the option of not using the torque-breaking feature 
and relying upon clutch operation. 

[0010] The object of the present invention is to find a simple vehicle drive which allows the operator to move the 
40 gear out of engagement without having to actuate the clutch. Further, it is the object of the present invention to find a 
method of operating a vehicle drive by which the steps an operator must make on a routine basis when driving are 
reduced. 

[0011] These objects are achieved by the features of claims 1 and 11, respectively. 

45 SUMMARY OF THE INVENTION 

[0012] In a disclosed embodiment of this invention, a vehicle drive incorporates an engine driving the vehicle through 
a multi-speed transmission. The engine is provided with an electronic control unit for controlling the engine. The trans- 
mission is controlled by a manual stick shift which moves toothed members into and out of engagement with selected 

so gears to change the transmission speed ratios. 

[0013] In one embodiment of this invention, the engine vehicle drive is also provided with a standard clutch. The 
operator is allowed the option of utilizing the clutch or actuating the torque elimination feature. Preferably, the operator 
is provided with an indication switch to request that the torque load on the transmission be eliminated such that the 
operator may move the transmission to neutral. 

55 [0014] In one embodiment of this invention, the electronic control unit predicts an engine parameter, such as fueling, 
necessary to achieve a zero torque load on the transmission based on several operating variables. The system does 
not attempt to read the zero torque fueling, but rather to predict it. Once a predicted engine fueling to achieve zero 
torque load is known, the engine control moves the engine fueling toward that predicted value. 
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[0015] In one preferred embodiment of this invention/the engine parameter is "dithered" or varied above and below 
the predicted zero torque value. In a most preferred embodiment, a profile of the fueling is a saw tooth shape extending 
above and below the predicted zero torque value. The actual zero torque fueling is difficult to determine, and can 
change with time. Thus, the prior art system which simply attempts to read a zero torque value are not practical. With 

5 the inventive variation above and below the predicted zero torque value there will be repeated crossing points of an 
actual zero torque fueling value. At those points, the operator will be able to easily move the gear out of engagement. 
[0016] In a method of operating a vehicle to begin a gear shift according to the present invention, the operator 
actuates the torque elimination system switch. The engine controller then utilizes several variables to predict a zero 
torque engine fueling. Once a zero torque fueling is predicted, engine fueling is driven towards that amount. The tran- 

10 sition from operator control to torque reduction is preferably ramped at a constant slope. Once the engine fueling is 
close to the predicted amount, it is varied above and below the predicted value. The operator engages the stick shift 
and urges the gear out of engagement to begin a shift. As the engine speed crosses the actual zero torque value, the 
operator will be able to easily move the gear out of engagement. 

[0017] In a most preferred embodiment of this invention, the above features are incorporated Into an engine control 
15 that also predicts the engine speed that will be necessary at the gear to which the operator is shifting the transmission. 
After the transmission has moved out to neutral, the engine control begins to change the engine speed to a value 
synchronized with the speed necessary to actuate a smooth transition to the next transmission gear. The operator will 
also be able to re-engage the gear without clutching. 

[0018] These and other features of the present invention will be best understood from the following specification and 
20 drawings, the following of which is a brief description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Figure 1A is a schematic view of a drive system for a vehicle. 
25 [0020] Figure 1B shows a portion of the system shown in Figure 1A in neutral. 

[0021] Figure 2 is a graph explaining the torque elimination feature of the present invention. 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

30 [0022] A drive for a vehicle 20 is illustrated in Figure 1A. An engine 22 includes an electronic control unit 24 which 
controls the output speed of the engine. Control 24 will typically control the amount of fuel delivered to the engine to 
regulate the output speed and torque. Engine 22 has an output shaft 23 that passes through a clutch 26 to drive a 
multi-speed transmission 28. The transmission 28 may be of any type known in the art. 

[0023] A manual stick shift 30 is operable to shift the transmission 28 between any one of several speed ratios. 
35 Transmission 28 includes a gear 32 which is driven by the output of the engine 22 when the clutch 26 is closed. Gear 
32 engages and drives a pair of gears 36 each mounted on a countershaft 37. Only one gear 36 and countershaft 37 
are shown. 

[0024] Countershaft 37 rotates several gears 38, only two of which are shown. Gears 38 engage and rotate a plurality 
of gears 39 that are mounted to freely rotate on a main output shaft 40. A shift yoke 42 slides a shift collar 44 as directed 

40 by the vehicle operator to change the speed ratio of the transmission 28. In the illustrated transmission, collar 44 is 
internally splined to rotate with shaft 40, but may slide axially along shaft 40. Collar 44 also has external teeth 45 that 
are selectively received within an inner peripheral bore on a gear 39. When the shift collar 44 is in the position shown 
in Figure 1 A, the teeth 45 engage the gear 39 such that the gear 39 rotates the collar 44, and hence the shaft 40. Thus, 
in the position shown in Figure 1A, the engine drives the gear 32, which drives gears 36 and counter-shafts 37. The 

45 counter-shafts 37 drive the gears 38, which drive the gears 39. 

[0025] Since the collar 44 is engaged to rotate with one gear 39, then the shaft 40 will be rotated at a speed which 
is dependent on the gear reduction at the selected gear 39. When one wishes to shift the transmission to another 
speed, another gear 39 is selected and engaged. By varying the gear reductions between the several gears 39, trans- 
mission 28 is able to selectively achieve several distinct output speed ratios for shaft 40 relative to input from engine 22. 

50 [0026] In moving the collar 44 to shift to another speed ratio, the initial step is to move the teeth 45 out of engagement 
from the inner peripheral bore of the gear 39. When the drive train 20 is transmitting rotation to the shaft 40 through 
the arrangement as shown in Figure 1A, however, there is a high torque load on the connection between the teeth 45 
and the gear 39 and between collar 44 and shaft 40. This high torque load makes it difficult, if not impossible, for an 
individual to manually slide the collar 44 relative to the gear 39. For this reason, vehicles have traditionally incorporated 

55 a clutch 26. An operator who wishes to shift a transmission to a new speed, initially actuates the clutch. This breaks 
the torque transmission discussed above, and allows the operator to disengage the transmission and move to neutral. 
[0027] As discussed above, it is an object of this invention to allow an operator to shift the transmission to a new 
speed without operating the clutch. To achieve the ability to shift the gear without clutching, the present invention 



3 



EP 0 837 784 B1 



incorporates a switch 48 on the shift knob 30. This switch 48 is utilized to request torque elimination or to eliminate the 
torque lock preventing sliding movement of the collar 44 from the position shown in Figure 1A. 
[0028] When an operator actuates switch 48, a signal is sent to ECU 24 requesting a zero torque load on the con- 
nection between the engine 22 and transmission 28. Once the zero torque load is achieved, the operator may easily 

5 slide the collar 44 to the neutral position as is shown in Figure 1B. 

[0029] The present invention improves upon prior suggestions to eliminate torque for a disengagement of a clutch 
in several respects. First, the operator is able to request the torque elimination function. In past proposals, a torque 
elimination feature begins as the operator moves the shift knob. Since the operator of the inventive system requests 
the torque elimination function, the operator is still free to selectively use the clutch 26. As an example, an operator 

io may choose to use the break torque function when rapidly shifting through several speed ratios, but may rather use 
the clutch to eliminate the torque lock when speed ratios are shifted more infrequently. 

[0030] In addition, the prior art has attempted to measure the torque load actually being applied, and then attempt 
to control the engine to achieve a zero torque load. This is inefficient, impractical, and also requires a relatively long 
period of time. The present invention achieves torque elimination by predicting what an actual zero torque engine 
15 parameter would be, and then achieving that predicted zero torque engine parameter. Typically, engine fueling is varied. 
[0031] The predicted zero torque value is calculated based upon several vehicle operation variables weighted by 
constants. The determination of the constants can be achieved by real world testing of the particular model that is to 
incorporate the electronic control unit, and could vary with the engine transmission or other system components. 
[0032] In a most preferred embodiment of this invention, the predicted zero torque speed is determined as follows: 

predicted zero torque value = friction torque component + unbalanced 
torque component + cold torque adjustment + fan loss adjustment + 
' 5 an air conditioning load value + dither torque + torque offset. 

[0033] The friction torque component is a function of the engine speed, and is determined from a tabulated look-up 
table of the friction influence at various engine speeds. The friction torque component is the main component of the 

30 predicted zero torque speed. The component includes an amount arrived at for a particular engine speed. The look- 
up table would be prepared by driving an engine with a torque gauge on the output of the engine, and varying the 
engine speed. The torque is read and the table is prepared assuming other variables to be constant. 
[0034] The unbalanced torque is defined by the engine inertia multiplied by the gear ratio at the presently-engaged 
gear, multiplied by the acceleration of the transmission output. Preferably, acceleration of the speed of the transmission 

35 output is filtered using an acceleration filter constant. The engine inertia factor is determined by running the engine 
with the transmission in neutral at a high speed and then releasing the accelerator. The effect of this acceleration on 
the torque is then used to determine the engine inertia factor. 

[0035] The cold temperature adjustment takes into account that the torque required to drive a cold engine will be 
greater than a warm engine. The oil is more viscous when cold. The cold torque adjustment includes a constant mul- 
40 tiplied by the oil temperature, multiplied by a factor related to engine speed. The engine speed factor may be the 
squared of the engine speed, or the relationship could be linear. Most preferably, it is a linear relationship. 
[0036] The fan loss is also determined by a constant times a factor related to the engine speed. This factor may be 
the engine speed squared, or could be a linear factor. Most preferably, the relationship is squared. If the fan is off, this 
component is set at zero. 

« [0037] The air conditioning load value may be a constant determined by running the engine with the air conditioning 
on and determining the additional torque required to power the air conditioner. The air conditioning load constant may 
be added or not added depending on whether the ECU senses the air conditioning is on or off. Alternatively, the air 
conditioning load might also be dependent on speed in some applications. 

[0038] The constants involved for the cold temperature adjustment and the fan loss are also determined by main- 
50 taining all other variables constant and determining the torque as the particular variables change. In this way, the 
constants are determined and programmed into the electronic control unit. 

[0039] The dither factor incorporates a variation above and below the predicted value as discussed above. 
[0040] Preferably, the dither value varies a small percentage of the predicted value (in one example four percent) 
both below and above the predicted value. Most preferably, the dither is incorporated into the engine fueling in a saw 
55 tooth fashion, such that the engine speed begins on one side of the predicted value, moving up from the greatest 
amount of dither to cross the predicled engine speed, and then continues on a single slope to the other extreme. The 
engine fueling then returns to the initial point such that the profile of the engine fueling has a ramp on a front end and 
then a direct downward component on the other end as shown in Figure 2. In this way, the profile will cross the actual 
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zero torque value more frequently. As an example, as shown in Figure 2, the profile repeatedly crosses the actual zero 
torque value at points 0. If the front end of the profile did not recently cross the actual zero torque value, it is unlikely 
that simply returning the profile back at an angle towards the lower-most point, would result in a crossing of the zero 
torque value until near the end of the ramp. Stated another way, if the end of the ramp labeled "1" does not cross the 

5 actual zero torque value above the predicted value, it is unlikely that the return, if ramped, would cross the zero torque 
value until it reached below the predicted value. For that reason, the actual saw tooth shape utilized in this invention 
that returns the profile directly downwardly to its initial point, after reaching the upper-most point, is most likely to have 
frequent crossings of the zero torque value. A look-up table is used to obtain the changing dither amounts. 
[0041] Preferably, the dither factor is only utilized when one gets close to the predicted value. As one alternative, a 

io "blip" may be utilized immediately after receipt of the request for torque elimination. The blip would increase the torque 
load momentarily, then drop the torque load down to include the dither value and the transition towards the predicted 
zero torque value. This blip would assist in moving the system to a condition such that the zero torque value would not 
require a negative fueling. A negative fueling is of course not possible, and thus by utilizing the blip, the possibility of 
a negative fueling requirement may be eliminated. 

15 [0042] In addition, it may be desirable that the transition from the operator control to the zero torque value not be 
achieved with constant change, but rather that an exponential decay be utilized. The exponential decay may have 
some beneficial results in achieving the actual zero torque value more rapidly. After a set time, the dither is actuated 
as described above. The time constant before ending the exponential decay and beginning the dither, and also the 
frequency of the dither may vary with the gear ratio. Moreover, those factors may vary with the range of the transmission. 

20 [0043] As an alternative to the saw tooth profile, a ramp up and then a ramp back down, or sinusoidal relationship 
may be utilized. 

[0044] Finally, the time between the initiation of the torque reduction and the beginning of the dithering may also 
vary with the amount of driver force on the accelerator. If the driver is accelerating the vehicle when the control switches 
to the ECU from the driver, there is typically a high torque load at the initiation of the torque reduction. In such a case, 
25 it may be desirable to not start dithering for a relatively long period of time compared to situations where there is a 
lower torque load. 

[0045] The torque offset factor is a set amount that is offset from the calculated value using the above formula. If the 
final system with the variables and constants calculated as described above has an offset above or below the actual 
torque value, the torque offset factor is added to bring the predicted value closer to the actual torque values. The offset 

30 is determined experimentally once the other components have been calculated. Moreover, the offset preferably results 
in a reduction in vehicle speed, rather than an increase in vehicle speed. Although it is anticipated that the transmission 
will be moved out of gear to neutral soon after the torque elimination is requested, while the torque elimination is 
ongoing the transmission is still in gear. As such, it would be preferable to err on the lower side rather than a high side 
If there is some question as to which of the two would bring the actual fueling closer to the zero torque fueling. 

35 [0046] One main feature of the present invention is the realization that a predicted or measured zero torque fueling 
will often be inaccurate. Moreover, the zero torque engine fueling changes with time, and any measurement or calcu- 
lation will possibly be inaccurate by the time the actual engine fueling has been adjusted. The present invention rec- 
ognizes and addresses this problem by varying the engine fueling above and below the predicted zero torque value. 
[0047] Thus, an operator requests the torque elimination feature through button 48. The ECU 24 varies the engine 

40 fueling as shown in Figure 2. The operator applies force to the manual stick shift 30, attempting to move the collar 44 
and disengage the gear. As the actual engine fueling saw tooth profile crosses the actual zero torque value, the operator 
will be able to disengage the collar. A signal is then sent to the ECU that the transmission is in neutral. Once a signal 
is received that the transmission is in neutral, control is either returned to the operator or an engine synchronization 
system as described generally in this application is then actuated to synchronize the speed to that which will be nec- 

« essary at the next expected gear. 

[0048] During the modification of the engine fueling as shown in Figure 2, a timer is actuated. After a predetermined 
period of time, if a neutral signal has not been received, the torque elimination feature is canceled. The torque elimi- 
nation feature is canceled once a signal is received that the transmission is in neutral. In addition, the torque elimination 
feature is canceled should the clutch 26 be actuated. 

so [0049] Modern engine controls can achieve the above-described control parameters very quickly. All of the above 
calculations and speed modifications can be performed in a fraction of a second. Known transition rate algorithms are 
used to achieve the desired values of engine speed. A known engine control such as an electronic control unit available 
from Detroit Diesel Corporation or the trade name DDEC III may be easily modified to achieve the features of the 
present invention. 

55 [0050] In addition, after the transmission is in the position shown in Figure 1 B, the operator must now engage a new 
selected gear. The present invention is preferably utilized with a system that then synchronizes engine speed with the 
speed necessary for a smooth transition to the new transmission speed. This system utilizes an operator prediction of 
whether the next gear shift will be an upshift or a downshift, determines the next gear ratio, and calculates what the 
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engine synchronization input speed should be at that next gear ratio. The speed is then driven to that speed. This 
system allows the engagement of the next selected gear without actuation of the clutch. Other aspects of the proposed 
system are disclosed in co-pending U.S. Patent Application No. 08/508,135 entitled "Engine Speed Synchronization 
System for Assisting a Manual Transmission Shift;" U.S. Patent Application No. 08/508,067 entitled "Two-Position 
5 Neutral Switch for Multi-Speed Transmission;" U.S. Patent Application No. 08/508,153 entitled "Four-Position Switch 
for Shift Assist System;" U.S. Patent Application No. 08/507,996 entitled "Automatic Range Shift for Multi-Speed Trans- 
mission;" U.S. Patent Application No. 08/508,307 entitled "Operator Input System for Gear Shift Assist Mechanism;" 
U.S. Patent Application No. 08/508,111 entitled "Engine Speed Retardation for Transmission Upshift;" and U.S. Patent 
Application No. 08/508,156 entitled "Combined System for Assisting Shifting of Manual Transmission Without Clutch- 
to ing." The above-listed patent applications are all filed on even date with the present application. 



Claims 

15 1 . A vehicle drive comprising: 

an engine (22) having an output shaft; 
• a transmission (28) selectively connected to said engine output shaft, 

20 -- said transmission having several selectively actuated speed ratios, 

- said transmission having a transmission output shaft (40), 

■• said selected speed ratios controlling the ratio of the input speed from said engine output shaft to the 
output speed of said transmission output shaft; 

25 . an engine control (24) to control a parameter of said engine, 

-- said engine control comprising an operator input (48) to allow an operator to signal a desire to eliminate 
torque between said engine output shaft and said transmission output shaft before said operator manually 
initiates a shift of said transmission, characterised in that 
30 said engine control (24) is able to predict a zero torque parameter value for said engine output shaft by 

a calculation based on actual system variables, said zero torque parameter value approximating a zero 
torque load on the connection between said engine and said transmission upon said operator signal re- 
questing said engine control to predict said zero torque parameter value, and 
-■ said engine control is operable to control said engine to achieve said predicted zero torque parameter 
35 value so that a manual shift of said transmission can be achieved. 

2. A vehicle drive as recited in Claim 1 , wherein said engine parameter is the amount of fuel delivered to said engine 
(22). 

io 3. A vehicle drive as recited in Claim 1 or 2, wherein said predicted zero torque parameter value is a predicted value 
based at least in part on a sensed engine speed. 

4. A vehicle drive as recited in anyone of the preceding claims, wherein said control (24)is operable to vary said 
engine parameter above and below said predicted zero torque parameter value as a function of time. 

45 

5. A vehicle drive as recited in Claim 4, wherein said engine parameter is controlled to move above and below said 
predicted zero torque parameter value with a saw tooth profile. 

6. A vehicle drive as recited in anyone of the preceding claims, wherein said predicted zero torque parameter value 
50 includes a component calculated based upon an acceleration value for the transmission output shaft (40). 

7. A vehicle drive as recited in anyone of the preceding claims, wherein the predicted zero torque parameter value 
includes a component based upon oil temperature of the engine. 

55 8. A vehicle drive as recited in anyone of the preceding claims, wherein said engine control (24)also controls the 
speed of said engine (22) after said transmission (28) has been moved to a neutral position by predicting a syn- 
chronizing speed for said engine output shaft at the next speed ratio for said transmission, and said engine control 
being operable to change said engine speed to achieve said synchronizing speed. 
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9. A vehicle drive as recited in anyone of the preceding claims, including a manual stick shift (30) for allowing said 
operator manually shift said transmission into a selected one of said speed ratios. 

10. A vehicle drive as recited in anyone of the preceding claims, including a selectively actuated clutch (26) disposed 
5 between said transmission (28) and said engine output shaft. 

11. A method of operating a vehicle drive comprising the steps of: 

(a) providing an engine (22), an engine parameter control (24), a multi-speed transmission (28) driven by an 
10 output shaft of said engine, said transmission being provided with several selectively actuated speed ratios, 

a manual stick shift (30) for changing speed ratios in said transmission; 

(b) predicting a zero torque parameter value for said engine based on actual system variables; 

(c) modifying said engine parameter by said engine control (24) to achieve said zero torque parameter value; 
and 

« (d) manually moving said stick shift (30) to thereby move said transmission out of engagement to a neutral 

position after performing steps (b) and (c). 

12. A method as recited in Claim 11, wherein said predicted value is based at least in part on engine speed. 

20 13. A method as recited in Claim 11 or 12, wherein said engine parameter is adjusted above and below said zero 
torque value as a function of time. 

14. A method as recited in anyone of the preceding method claims, wherein said zero torque parameter is predicted 
based upon the acceleration of the transmission output speed. 

25 

1 5. A method as recited in anyone of the preceding method claims, wherein said engine parameter control (24) includes 
an engine fuel control and further characterized by providing an operator input switch (48) to indicate a desire to 
eliminate torque on said transmission (28) and allow the operator to move said transmission to begin a speed ratio 
shift; 

30 

wherein step (b) is further characterized by indicating a desire to eliminate torque by actuating said input switch , 
and determining a zero torque fuel to reduce the torque load between said engine and said transmission; and 
wherein 

step (c) includes modifying said engine fueling by said controller to achieve said zero torque fuel value. 

35 

16. A method as recited in Claim 15, wherein said zero torque fuel value is predicted based upon certain system 
conditions. 

17. A method as recited in Claim 15 or 16, wherein said engine fueling Is adjusted above and below said predicted 
40 value as a function of time. 

18. A method as recited in anyone of the preceding method claims, including the further steps of predicting the next 
selected gear ratio after said transmission has been moved to neutral, predicting a synchronizing speed for said 
engine output shaft at said next selected gear ratio, and using said engine control to begin moving said engine 

45 speed towards said synchronizing speed. 

19. A method as recited in anyone of the preceding method claims, wherein said zero torque value is predicted based 
upon engine speed. 

so 20. A method as recited in anyone of the preceding method claims, wherein said zero torque value is also predicted 
based upon the acceleration of the transmission output, the oil temperature of said engine, and the torque neces- 
sary to operate a vehicle fan, when the vehicle fan is actuated. 



55 Patentanspruche 

1. Fahrzeugantrieb, derfolgendes umfa&t: 
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- einen Motor (22) mit einer Abtriebswelle; 

- ein Geiriebe (28), das wahlweise mit der Motorabtriebswelle verbunden ist, 

-- wobei das Getriebe mehrere wahlweise betatigte Drehzahlverhaitnisse aufweist, 
5 -- wobei das Getriebe eine Getriebeabtriebswelle (40) aufweist, 

wobei die gewahlten Drehzahlverhaitnisse das Verhaltnis der Eingangsdrehzahl der Motorabtriebswelle 
zur Ausgangsdrehzahl der Getriebeabtrieswelle steuern; 

- eine Motorsteuerung (24) zur Steuerung eines Parameters des Motors, 

10 

-- wobei die Motorsteuerung einen Bedienereingang (48) umfafit, damit ein Bediener einen Wunsch zur 
Ausschaltung des Drehmoments zwischen der Motorabtriebswelle und der Getriebeabtriebswelle anzei- 
gen kann, bevor der Bediener von Hand einen Schaltvorgang des Getriebes initiiert, dadurch gekenn- 
zeichnet, dali 

'5 -- die Motorsteuerung (24) einen Wert Null des Drehmomentparameters fur die Motorabtriebswelle durch 

eine auf tatsachlichen Systemgrdfien basierende Berechnung vorhersagen kann, wobei der Wert Null 
des Drehmomentparameters ungefahr einer Drehmomentlast gleich Null auf der Verbindung zwischen 
dem Motor und dem Getriebe entspricht, wenn das Bedienersignal verlangt, dali die Motorsteuerung den 
Wert Null des Drehmomentparameters vorhersagt, und 

20 .. die Motorsteuerung den Motor dahingehend steuern kann, dali der vorhergesagte Wert Null des Dreh- 

momentparameters erzielt wird, so dali das Getriebe von Hand geschaltet werden kann. 

2. Fahrzeugantrieb nach Anspruch 1 , bei dem der Motorparameter die Menge des dem Motor (22) zugefuhrten Kraft- 
stoffs ist. 

25 

3. Fahrzeugantrieb nach Anspruch 1 oder 2, bei dem der vorhergesagte Wert Null des Drehmomentparameters ein 
vorhergesagter Wert ist, der wenigstens zum Teil auf einer erfafiten Motordrehzahl basiert. 

4. Fahrzeugantrieb nach einem der vorhergehenden Anspruche, bei dem die Steuerung (24) betatigt werden kann, 
so urn den Motorparameter in Abhangigkeit von der Zeit iiber und unter den vorhergesagten Wert Null des Drehmo- 
mentparameters zu verandern. 

5. Fahrzeugantrieb nach Anspruch 4, bei dem der Motorparameter so gesteuert wird, daft er sich mit einem Sage- 
zahnprofil Gber und unter den vorhergesagten Wert Null des Drehmomentparameters bewegt. 

35 

6. Fahrzeugantrieb nach einem der vorhergehenden Ansprtlche, bei dem der vorhergesagte Wert Null des Drehmo- 
mentparameters eine Komponente umfalit, die anhand eines Beschleunigungswertes fur die Getriebeabtriebs- 
welle (40) berechnet wurde. 

40 7. Fahrzeugantrieb nach einem der vorhergehenden Anspruche, bei dem der vorhergesagte Wert Null des Drehmo- 
mentparameters eine Komponente umfalit, die auf der Oltemperatur des Motors basiert, 

8. Fahrzeugantrieb nach einem der vorhergehenden Anspruche, bei dem die Motorsteuerung (24) aulierdem die 
Drehzahl des Motors (22) nach dem Umschalten des Getriebes (28) in eine Neutralstellung steuert, indem eine 

45 Synchronisierdrehzahl fur die Motorabtriebswelle bei dem nachsten Drehzahlverhaltnis fur das Getriebe vorher- 

gesagt wird, und bei dem die Motorsteuerung die Motordrehzahl andern kann, urn die Synchronisierdrehzahl zu 
erreichen. 

9. Fahrzeugantrieb nach einem der vorhergehenden Anspruche mit einem HandschaltknQppel (30), damit der Be- 
so diener das Getriebe von Hand in das gewahlte Drehzahlverhaltnis umschalten kann. 

10. Fahrzeugantrieb nach einem der vorhergehenden Anspruche mit einer wahlweise betatigten Kupplung (26), die 
zwischen dem Getriebe (28) und der Motorabtriebswelle angeordnet ist. 

55 11. Verfahren zur Betatigung eines Fahrzeugantriebs, wobei das Verfahren die folgenden Schritte umfalit: 



(a) Bereitstellen eines Motors (22), einer Motorparametersteuerung (24), eines von einer Abtriebswelle des 
Motors angetriebenen Mehrganggetriebes (28), wobei das Getriebe mehrere wahlweise betatigte Drehzahl- 
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verhaltnisse hat, und eines HandschaltknOppels (30) zum Andern der DrehzahlverhSltnisse in dem Getriebe; 

(b) Vorhersagen eines Wertes Null des Drehmomentparameters filr den Motor anhand tatsSchlicher System- 
groften; 

(c) Modifizieren des Motorparameters durch die Motorsteuerung (24), um den Wert Null des Drehmomentpa- 
rameters zu erzielen; und 

(d) den Schaltknuppel (30) von Hand bewegen, um dadurch das Getriebe nach DurchfOhrung der Schritte (b) 
und (c) in eine Neutralstellung auszurticken. 

12. Verfahren nach Anspruch 11 , bei dem der vorhergesagte Wert wenigstens zum Tell auf der Motordrehzahl basiert. 

13. Verfahren nach Anspruch 11 Oder 12, bei dem der Motorparameter in Abhangigkeit von der Zeit Ober und unter 
den Wert Null fur das Drehmoment eingestellt wird. 

14. Verfahren nach einem der vorhergehenden Verfahrensanspriiche, bei dem der Wert Null des Drehmomentpara- 
meters anhand der Beschleunigung der Getriebeausgangsdrehzahl vorhergesagt wird. 

1 5. Verfahren nach einem der vorhergehenden VerfahrensansprOche, bei dem die Motorparametersteuerung (24) eine 
Motorkraftstoffsteuerung umfaftt und das ferner dadurch gekennzeichnet ist, daft ein Bedienereingabeschalter 
(48) vorgesehen ist, um einen Wunsch zur Ausschaltung des Drehmoments auf dem Getriebe (28) anzuzeigen, 
und damit der Bediener das Getriebe zum Umschalten des DrehzahlverhaMtnisses veranlassen kann; 

wobei Schritt (b) ferner dadurch gekennzeichnet ist, daft ein Wunsch zur Ausschaltung des Drehmoments 
durch Betatlgen des Eingabeschaltersangezeigtwird und daft eine Nullmoment-Kraftstoffmenge ermirtelt wird, 
um die Drehmomentlast zwischen dem Motor und dem Getriebe zu verringern; und wobei 

Schritt (c) das Modifizieren derKraftstoffzufuhrzum Motor durch das Steuergerat umfaftt, umdie Nullmoment- 
Kraftstoffmenge zu erzielen. 

16. Verfahren nach Anspruch 15, bei dem der Nullmoment-Kraftstoffwert anhand bestimmter Systembedingungen 
vorhergesagt wird. 

17. Verfahren nach Anspruch 15 oder 16, bei dem die Kraftstoffzufuhr zum Motor in Abhangigkeit von der Zeit Ober 
und unter dem vorhergesagten Wert eingestellt wird. 

18. Verfahren nach einem der vorhergehenden VerfahrensansprOche, bei dem ferner das nachste ausgewahlte Uber- 
setzungsverhSltnis nach dem Umschalten des Getriebes in die Neutralstellung vorhergesagt wird, eine Synchro- 
nisierdrehzahl fOr die Motorabtriebswelle bei dem nachsten ausgewahlten ObersetzungsverhSltnis vorhergesagt 
wird und die Motordrehzahl mit Hilfe der Motorsteuerung auf die Synchronisierdrehzahl gebracht wird. 

19. Verfahren nach einem der vorhergehenden VerfahrensansprOche, bei dem der Wert Null des Drehmoments an- 
hand der Motordrehzahl vorhergesagt wird. 

20. Verfahren nach einem der vorhergehenden VerfahrensansprOche, bei dem der Wert Null des Drehmoments au- 
fterdem anhand der Beschleunigung des Getriebeausgangs, der Oltemperatur des Motors und, wenn das Fahr- 
zeuggeblase betatigt wird, anhand des zur Betatigung des Fahrzeuggeblases notwendigen Drehmoments vorher- 
gesagt wird. 



Revendicatlons 

1. Groupe motopropulseur de vehicule comprenant : 

- un moteur (22) avec un arbre de sortie ; 

- une botte de vitesses (28) qui est selectivement reliee a I'arbre de sortie du moteur, 
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-- la botte de vitesses presentant plusieurs rapports de Vitesse actionnes selectivement, 
la botte de vitesses presentant un arbre de sortie (40) de botte de vitesses, 

-- les rapports de Vitesse choisis commandant le rapport entre le regime d'entree de I'arbre de sortie du 
moteur et le regime de sortie de I'arbre de sortie (40) de la boTte de vitesses ; 

s 

une commande de moteur (24) pour commander un parametre du moteur, 

- la commande de moteur comprenant une entree d'operateur (48), permettant a un operateur de signaler 
un souhait d'eliminer le couple entre I'arbre de sortie de moteur et I'arbre de sortie de la botte de vitesses, 
10 avant que I'operateur initie a la main un changement de Vitesse de la boTte de vitesses, caracterise en 

ce que 

-- la commande de moteur (24) peut prevoir une valeur zero du parametre de couple pour I'arbre de sortie 
de moteur, par un calcul base surdes variables de systeme reelles, la valeur zero du parametre de couple 
15 correspondent approximativement a une charge de couple egale a zero dans la connexion entre le moteur 

et la botte de vitesses lorsque le signal de I'operateur requiert que la commande de moteur prevoie la 
valeur zero du parametre de couple, et 

-- la commande de moteur peut commander le moteur pour obtenir ladite valeur zero prevue du parametre 
20 de couple, de sorte que la boite de vitesses puisse etre actionnee a la main. 

2. Groupe motopropulseur de vehicule selon la revendication 1 , dans lequel le parametre de moteur est la quantite 
du carburant amene au moteur (22). 

25 3. Groupe motopropulseur de vehicule selon la revendication 1 ou 2, dans lequel la valeur zero prevue du parametre 
de couple est une valeur prevue qui est basee au moins partiellement sur un regime detecte. 

4. Groupe motopropulseur de vehicule selon I'une quelconque des revendications precedentes, dans lequel la com- 
mande (24) peut etre actionnee pour modifier le parametre de moteur en fonction du temps, en dessus et en 

30 dessous de la valeur zero prevue du parametre de couple. 

5. Groupe motopropulseur de vehicule selon la revendication 4, dans lequel le parametre de moteur est commande 
de maniere a se deplacer avec un profil en dents de scie en dessus et en dessous de la valeur zero prevue du 
parametre de couple. 

35 

6. Groupe motopropulseur de vehicule selon I'une quelconque des revendications precedentes, dans lequel la valeur 
zero prevue du parametre de couple comprend une composante qui a ete calculee sur la base d'une valeur d'ac- 
celeration pour I'arbre de sortie de botte de vitesses (40). 

40 7. Groupe motopropulseur de vehicule selon I'une quelconque des revendications precedentes, dans lequel la valeur 
zero prevue du parametre de couple comprend une composante qui se base sur la temperature d'huile du moteur. 

8. Groupe motopropulseur de vehicule selon I'une quelconque des revendications precedentes, dans lequel la com- 
mande de moteur (24) commande en outre le regime du moteur (22) apres avoir ramene la botte de vitesses (28) 

45 a une position neutre, en prevoyant un regime de synchronisation pour I'arbre de sortie de moteur au prochain 

rapport de Vitesse pour la botte de vitesses, et dans lequel la commande de moteur peut changer le regime du 
moteur pour atteindre le regime de synchronisation. 

9. Groupe motopropulseur de vehicule selon I'une quelconque des revendications precedentes, comprenant un levier 
so de changement de Vitesse manuel (30) permettant a I'operateur de passer manuellement au rapport de Vitesse 

souhaite. 

10. Groupe motopropulseur de vehicule selon I'une quelconque des revendications precedentes, comprenant un em- 
brayage (26) a actionnement selectif, agence entre la boite de vitesses (28) et I'arbre de sortie du moteur. 

55 

11. Precede d'actionnement d'un groupe motopropulseur de vehicule, comprenant les etapes suivantes : 

(a) Fournir un moteur (22), une commande de parametre de moteur (24), une boite de vitesses multiples (28) 



10 
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entratnee par un arbre de sortie du moteur, la botte de Vitesse etant pourvue de plusieurs rapports de vitesses 
selectivement actionnables, et un levier de changementde Vitesse manuel (30) pour modifier les rapports de 
vitesses dans la botte de vitesses ; 

s (b) prevoir une valeur zero du parametre de couple pour le moteur sur la base de variables de systeme reelles; 

(c) modifier le parametre de moteur par la commande de moteur (24), pour obtenir la valeur zero du parametre 
de couple ; et 

10 (d) deplacera la main le levier de changement de vitesse (30) pour degager la botte de vitesse et la ramener 

dans une position neutre apres avoir execute les etapes (b) et (c). 

12. Procede selon la revendication 11, dans lequel la valeur prevue se base au moins partiellement sur le regime du 
moteur. 

75 

13. Procede selon la revendication 11 ou 12, dans lequel le parametre de moteur est regie en fonction du temps, en 
dessus et en dessous de la valeur zero prevue du parametre de couple. 

14. Procede selon I'une quelconque des revendications de procede precedentes, dans lequel la valeur zero du para- 
20 metre de couple est prevue sur la base de ('acceleration du regime de sortie de la botte de vitesses. 

15. Procede selon I'une quelconque des revendications de procede precedentes, dans lequel la commande de para- 
metre de moteur (24) comprend une commande de carburant de moteur et lequel est en outre caracterise en ce 
qu'un commutateur d'entree de I'operateur (48) est prevu pour indiquer un souhait d'eliminer le couple sur la botte 

25 de vitesses (28), et pour permettre a I'operateur de faire executer a la botte de vitesses un passage de rapport de 

vitesse , 

I'etape (b) etant en outre caracterisee en ce qu'un souhait d'eliminer le couple est indique en actionnant le 
commutateur d'entree, et en ce qu'une quantite de carburant de couple zero est determinee pour reduire la 
30 charge de couple entre le moteur et la botte de vitesse, et 

I'etape (c) comprenant la modification de I'amenee de carburant au moteur par I'appareil de commande pour 
obtenir la valeur de carburant de couple zero. 

16. Procede selon la revendication 15, dans laquelle la valeur de carburant de couple zero est prevue sur la base de 
35 certaines conditions de systeme. 

17. Procede selon la revendication 15 ou 16, dans lequel I'amenee de carburant au moteur est reglee en fonction du 
temps, en dessus et en dessous de la valeur prevue. 

■*o 1 8. Procede selon I'une quelconque des revendications de procede precedentes, comprenant encore I'etape de prevoir 
le prochain rapport de multiplication choisi apres avoir ramene la botte de vitesses dans la position neutre, de 
prevoir un regime de synchronisation pour I'arbre de sortie de moteur lors du prochain rapport de multiplication 
choisi, et d'exploiter la commande de moteur pour faire passer le regime de moteur au regime de synchronisation. 

45 19. Procede selon I'une quelconque des revendications de procede precedentes, dans lequel la valeur de couple zero 
est prevue sur la base du regime de moteur. 

20. Procede selon I'une quelconque des revendications de procede precedentes, dans lequel la valeur de couple zero 
est en outre prevue sur la base de I'acceleration de la sortie de la botte de vitesse, de la temperature d'huile du 
50 moteur et, si un ventilateur du vehicule est actionne, sur la base du couple necessaire a I'actionnement du venti- 

lateur de vehicule. 



55 
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